bustion of the sample was measured. The crucible was then reweighed to measure the residual ash.
Fifty faecal samples were analysed for heat of combustion. The correlation between the heat of combustion, 24 h fat, 24 h water, 24 h ash, and the 24 h residual dry weight was studied. Preliminary calculations showed that there was a close correlation between the five variables except for one sample. This case, No. 46, is discussed below. On the remaining 49 cases, the regression equation relating the five variables was calculated by the standard methods for multiple correlation (Croxton and Cowden, 1955) . Since in practice the 24 h fat will not be known but is to be estimated, the resultant regression equation was rearranged to give the following estimating equation: 0.4963F = 0.0039W -0.5037D + 0.0245KJ + 0.1096A -0.3107, where F = fat in grams per 24 h, W = 24 h water output, calculated as 24 h faeces -24 h dry weight, D = residual dry weight, calculated as 24 h dry weight x 0.96 -24 hash, kJ = calorie Faecal fat was measured by the method for total content of the faeces calculated as kJ per gram x fat described by Cammidge (Varley, 1967) . This 24 h total dry weight, and A = 24 h ash in grams. method uses extraction by diethyl ether after All the partial correlation coefficients were hydrolysis at 100°C with hydrochloric acid. significant, though most of the variation in fat was For calorimetry the apparatus used was the accounted for by the heat of combustion and the CB-370 Ballistic Bomb Calorimeter, marketed by A. residual dry weight in that order.
Gallenkamp. This apparatus was standardised by
The values on the 50 specimens, either measured using A.R. dextrose. The weight of dextrose burnt directly or estimated by the above equation are was correlated with the galvanometer deflection shown in Table 1 . The correlation between the representing the heat released, and for 23 measure-measured and calculated values yielded r = 0.994, ments the following regression equation was with a standard error of the estimate of 0.57 g per obtained:
day. The factor of 0.96 applied to the total dry weight Heat content of sample (kJ) = 1.59463 x galvo in the estimating equation is a correction for residual reading -0.51069, with standard error of ± 0.18901, moisture. This was found by drying 10 samples to and r = 0.9991. range from 2.2 to 5.8 %, with a mean of 4 %. with each test measurement. The standardi-indicated a much higher fat value. Since the replicasat ion was cross-checked with A.R. grades of tion was good, a systematic error was suspected, 0.5 salicylic acid, succinic acid, and urea, and was found g of the specimen was extracted with 10 ml of 2:1 to give good agreement with the published values of chloroform/methanol. The specimen was centriheat of combustion for these substances. fuged and then filtered through a Whatman IPS For measuring the heat of combustion of faeces phase separating paper. The resulting opaque black the procedure was as follows. A crucible was liquid was evaporated to dryness, and yielded a value weighed. About 0.5 g of powdered faeces was added, of 48 % of the original sample. On this residue the and the crucible was reweighed. The heat of com-heat of combustion and the ash was measured. 116 The material consisted of three-day faecal collections received over the previous 12 months. The faeces had been collected in plastic bags. A measured amount of water was added to the faeces if necessary. The wet faeces were homogenized on a paddle homogeniser, An aliquot of about 100 g of the homogenate was transferred to a tared porcelain dish, weighed, and dried on a sand-bath under infrared lamps for up to 48 h. The dish was weighed again, and the dried faeces were powdered with a grinder.
There are a number of methods for estimating faecal fat, and none of them are completely satisfactory. The faecal solids are composed mainly of minerals, fat, carbohydrates, and proteins. Fats have a considerably higher heat of combustion than the other organic components. It seemed to be worth investigating whether calorimetry could yield a satisfactory estimate of the fat content. Pitman, 1955 . Varley, H. Practical Clinical Biochemistry, p. 417. London, Heinemann, 1967 daily ash output of 24.5 g, and a calorie output of 1599 kJ (382 kcal). The main disadvantage of the method is that it requires dried faeces. In my experience, however, it is desirable to report fat output as a percentage of the dry weight as well as in grams per day. If the collection has been incomplete, the total for the day may be normal, but the percentage value may be as high as 50 %. Conversely, in cases without steatorrhoea but with diarrhoea the daily total may be over 10 g but the percentage fat may still be well under 20 %.
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17.6% of the extracted material was residual ash, giving a corrected figure of 39.5 % for the organic material extracted. The heat of combustion gave a value of 35.8 kJ/g for this organic material, indicating that it was almost entirely fat. The 24 h fat output of this patient was 4.5 g by ether extraction, it was 9.8 g by chloroform-methanol extraction, and it was 11.6 g calculated from the heat of combustion.
DISCUSSION
It appears from the results cited that the faecal fat can be estimated by calorimetry with a reasonable degree of accuracy. In the only case where the results were widely different the ether extraction method appears to have been at fault. The apparatus is relatively inexpensive, costing about £500 at present. A single estimation takes about 10 minutes and requires less manipulative skill than the solvent extraction method. The coefficient of variation was 3.2 %, compared with 7.1 % for the extraction method. The new method also yields values for the 24 h ash and the calorie output, which may be of clinical value. Case 48 had severe diarrhoea with a Pathology Department, Ipswich Hospital, Heath Road, Ipswich, Suffolk.
